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(54) COMPOSITION FOR FORMING FILM, METHOD 
FOR FORMING FILM AND SILICA FILM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a composition 
capable of forming a silica film having a small water 
absorption and relative permittivity less than 2.1 to be 
used for a layer-to-iayer insulation film of a 
semiconductor element. 

SOLUTION: The compound for forming the film contains 
A) a hydrolysis condensate of a silane compound of more 
than one kind in general formulas 1 to 3, 
R Si(ORVa-(1) (R >s H, F or a univalent organic 



group, R IS B univalent wiyoinv ~~r-> - - 

of 1-2), Si(OR 2 ) 4 ...(2) (R 2 is a univalent organic group), 
and R 3b (R 4 0)3. b SKR 7 )d-Si(OR 5 ) 3 -cR 6c -0) [R 3 to 
R 6 are each a univalent organic group, b and c are 
each an integer of 0-2, R 7 is O, a phenylene group or 
-(CH 2 ) n - (n is an integer of 1-6), d is 0-1], B). 
Compound with its boiling point of decomposition 
temperature of 250-450°C and compatible and dispersible 
with A and C) Organic solvent The compound whose B 
portion is 50-250 wt. parts against A portion of 100 wt 
parts (conversion as a complete hydrolysis condensate) 
is also provided. 
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***viv$<. tmmm2. 1 «t©~> 1 j 
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im&m i] ( a ) Tte-flfts; < 1 ) x?mz nsft 
rm-mx. (2) •e$k2ti*>{t&®i*5j;u : Tiz- 
(3) -c«sn5<t^©^6iitfnfcd>%< <t 

i> 1 «©^>{b£1fc*£^M&£*©???rFrfln* 

R J » (R 4 O) Si- (R 7 ) 

t&p, r s ~r 6 bpi— gfcBS&c. -e-ft-enm 

©WtSS. bfccfcir/cttlaj— Ztci&mte*). 0~2©£fc 

r 7 izmmmi-. 7x-u>s*fc«- <ch 10 
2 )„ -tssnsKccr. nBl~6©g$fc-C£> 
•5) . dBOSfcB 1 ) 

(B) stria (a) ^cctB^/ctt^fju. 

2 5 0 ~ 4 5 0 *C-C* £{b^MB <fci>* 

(c) t tssn^^ts c t %«titsif stffli 



[Ht«32 ] (A) iftftCctf-*- 6 (B) J&#©teffll!l 
(A)^100 MSgfl ( %£»*#JISJg£!Bj& 
») (c*fl«T\ (B) fi£#5 0~2 5 OSfiSTC&SC 

<t *¥m t f z n^m 1 s m<omBfmmi&®>. 20 
ymiti- b y ■> a. 7j<Bt-ft* y £ />©##» e,stfft.54> 

ft< £6 ia-C*£c££#®i-fS«#5ll~3fe*S 

[swai 5 ] ( c ) ESfl-aiTiE— flasc < 4 ) -vms n 
**WS«"r*4c<t*««4-i-*ii*gii~4Ett© 30 

R e O (R 1 0 0 ) . R 8 (4) 

(R 8 *j«ta*R a b. *ti-etiSfcior*«iR-T-. 
% 1 -4©T^+-»us$/t«c H^o-zpesans 
iffi©w«is*7Si/. r' 0 «r;u^u>a*^L. e 

ttl~2©B»4*T. ) 

[»JjO«6] (C) l/>^'j3-;^7 
Jk y J^*yT;^+;^x--^•;^T■te•f•-- 

T-'U+iUx-x^l/T-fe^- h©8f#>6j§«4-lS4>&< i 
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[SiMos 7 j awtrg 1 ~ 6 Jic^rn*Hciess©Mff5fi£ 

©JKRSt^i*. 



* R. S i (OR 1 ) ... ( 1 ) 

OS*. RB*jgJfH\ 7 ?«M^$fc«lffi©*rfS 
S. R 1 ttlffli©W«JI> aBl~2©Sa*iST. ) 
S i (OR 1 ) , (2) 

(5*^ R 1 «iffi©w«s*^-r. ) 

- -Si (OR 5 ) j-c R" c • • (3) 

[ mim 8 ] m&m 1 mvwmmsmci. -> r » 

-r 8 teis©^ y 
[^©i^fflfesftW] 

CO 00 1] 

[^^©ai^-ser^itf] M&$raiui£»cc 
2 . 1 tn^m-r^ y x^fiWf&BjmKmBf&mmfS. 

[0 00 2] 

y* (s i o, ) M^ffl^nti,^. ^or, ia¥. 

OG(Spin on Glass ) JfiiBJ BiaS-jr- h 
5 7 ;U n * ~> 5 ><DiP*£«S£j«»*±RR$3. <»: -r Sliflf 
I?©l^lR&&ffl3ft£J:^{C&oT(,>.5. 
^^&£©j**8HbKm>. WfSSOGiPfBttS* 
y * y a + 1 4 - > i -T (Stb^^©® IS 

£i«ii®fb^JHbic{f i> % j: 0 «n/c«ftpa©mmiffi 

[0003] mtm^m<Dunt ltb. t>*~t<d 
i?HStTtc r * 3 * f ^> =7 > l. -c 6 n ssst^ i 
r a n + 1/ 5> 5 >©*fiattsp^jjn*^s?!Bj i ©ig^j*> 

hUhmmto (#13^5-2 6 3 0 4 5. IU5-3 1 5 

3 i 9) «\ ^■;r;ix=i+i'ix7>©*Stt»n*^fj 

4T>*xr©??fiTiie-&-rS C ittJ: «Jf#6ti/c^fl> 
ffi (^^ 1 1-340219. IH1 1-34022 
0) #g*3ft-Cl,>£#s. Cft6©#£-rf#6ft31vm 
B, JSJCS©^^©1±M*i^H±-r. (g©*$^J:bgim 
$2 . 1 fciT©teR*14& i'©)g!m4©-'<7 -7+ 
l^c*, X*W^(CB^|fiJ#-C&ofc„ 
[0 004] 

gt*&0S/Jv3<. A>otbp^2. lWT^^-rfSJKfiS 
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[0 00 5] 

(A) TIB-«W(l)T*3tii<t^«<«T^ r{t 
t^Jl J <hfel>5) , TfB-^a^(2) rSt3*i&<fc^ 

(3) t^Sh^ft^a («T, r>fb^?3 j <hfcl> 

R 3 > (R 4 O) 3-„ Si- (R 7 ) 

csm^ r j -r 6 ttw— *fctt«tto. -en^niffi io 

*5*U R 7 ttttSRJK^ 7x^U>U/c«- (CH 

£) . dtiO*fc«l ] 

(B) SufB (A) «#(Cffi»*fctt*MSU *j£*fctt 
»»«K*2 5 0-4 5 0 W*Sffc£»b<fctf 

[0 00 6] 

[»9BOHJIi©JK«3 49m(c«il»r« (A) 

±MHb&ni ( 1 ) - (3 ) (om^mati 
ttt^n^-K^s, cct, (a) ^{cfcwsjp 

*»S?®Ji«. ±IE (A) f&ftZffif&TZit^M ( 1 ) 
- (3) fc$S*i4R l O-S. R 2 O-S, R 4 O- 

©S^«jr*oTfe<fct>. g/t, (A) ^(cfcwsUB 

(A) ^*«teR^4{fc^» (1 ) - (3) <D 

an*»»»©i/^^-^3Wi^bTs i -o-s i*g 

[0 00 7 ] (A) Jffl*#EBB^ft 

(A) tt*atftt£*9»> ±fB{b^5 ( 1 ) - < 3 ) <D 40 

ik&to ( 1 ) ; jjb— «sc ( 1 ) ccbi^r, r*sJ:c;r 

fc* ( 1 ) 6C*lrVC< RtilttOffWfc WCCT 

)imt tot )i<mx?$> sciwsu^ c c 
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R a S i (OR 1 ) 4 _, (1 ) 

R 1 BlffiCDWSS, attl-2®K»*S%r. ) 

S i (OR 1 ) « (2) 

<5Sf, R 2 lillWSM^o ) 

-S i (OR 5 ) 3-c R 6 c " • (3) 
W7xr.;H t ^pn7x^;H 4 :/P^e:7;cXjt/ 

[0008] -flas ( 1 ) rasn*jb^Bf©**«i 

y - n -^n^+->->^>, h U- i s o-^pjF+v' 
h*^S^> s h'J-tert-^h^^>7>, h'J 

yjl>*\2hV -n-7h*rUZsy>, 7WOhy-s 
ec^K^7>, 7WPh'J-tert-7 i h 
^e>V^>, 7;^oMJ7x/^»7>ii<!:; 
[0 00 9 ] yf;l/Fyy h + ^>7>, y^l/h'jx 

?)l h y - i so- ^HaK^^X ^ h'J-n 
-:/h*^->^>, yWF , J-sec-7 r h + ^>7 
y^h'j-ter t-7*Ft^>7X ^7^l/h 
■J7xy^»7X x?;^'jyF^>7>, 
;Uh yx h+->^^>, h y-n-^P^*^^ 

h»J-n-7*h^»7>, xf;bF'J-sec-7^h 
^^>^>^>. x^;U h y - t e r t -^h*^^^>, 
x«Fij7x/ + ->i/7X tr^l/hU^ h*^>7 
tfx;l/h 'jxh^»7>, ex;l/hy-n-7'n 

trx;i/ h y - i s o -^p^+->->^ 
tfx;bh y -n -^h*>->^>, ^h»J-s 
ec-^K^X b'x;u h y- t e r t 
^->^>, b'xjI/Fy7i^^7X n -7'PfJl 
hy^h+^>^^>, n-7'Pf;l/hyxh+^>7 

n-7 , Pt , ;Hy-n-7 , P^'»7X n 
ab'il/h'J-i so-7'D^^>7>, n-^Dt';!/ 
h y -n -^h+^>V^>, n -^PtVU h y- s e c 
-:/h*^>^> v n-7'ab , ;l/hy-tert-7'F 
^v->^>, n-7 , ne;i/Fy7xy+v>'7> 1 i - 
yptvuh y^ h+^->^> v i -^ab-ji/hyxF^ 

W^>, i -^Pfc';l/h y - n -y'UTF^i/is'yy. 

i -T'nt^h y - i so -^p^+^>^^>, i 



(4) 



nbMbh y - n - :/r-+^>5>, i h y - 

s e c -y^>'^7>, i-^Pt%h'J-ter t 

>, n - MJ - i s o - ^'D^^^y, n - 
7?)l>h V -n n-^Jl/h'J-s 
ec-^F+^>7> 4 n-^Jl/F'J-tert-^ 
h*^>"5>, n-^;l/hy7xy^^>/7> 4 se 
c -^^;Uh h + sec-^F>Jx 10 

2^>, sec h U - i so- ^PiF+^S/ 

7> % sec-^;l/-h'J-n-^Ft^>7X s 
ec-^;l/-F'J~sec-^F^^>7> k sec 
-^;l/-h'J-tert-^h+^>7> % sec- 

W-F'j7xy^^>7A t -:/*;i/H;-* 

h y -n -^nji<+->->^>, t-^h'J-iso 

t-^h'J-sec-T'h^^^ t - 20 
y - t e r t h+5>5>^>. t h 

•j7x/^»7>, 7x^;i/hyy F+^^7>, y 
x^;^i;xF^>7>, 7x^l/h»J-n-7 , o* 
*^>^>, 7x^l/h'J-iso-7'P^»7 
> x 7x^l/FV-n-7'h^>7X 7x^;l/hy 
-sec-T'Ft^X 7x^Fy-ter t- 
T/h^^v^X 7x-;i/F';7xy^>/i/7> 4 t'x 
ji/h yy h+^>^^>, ^;bhyxh+^>7>, r 
-T ^ sy'ut')Uh y ^ b^>^> v r-r^ yy'a 
bVl/ h yx h*>->^>, r-^y^F+^^Pf;l/F 30 
y^h^v^X r-^y^K+^^abVi/h yx h 
^>>-5> v r-hy^na^nt^Fyy F+^7 
r - F y 7 do 7*p t*;l/ F 'j x h + ^>7>&i' ; 
[0 0l0]^?;l/^F+^>7X 
\-*isis?>\ ^^;U-^-n -:/P#^>->^> x 

^-n-^F^^?^ i/yfJl/-i;-sec-/|- 
^^-> ; -tert-7'h^»7 
^^^;U^^^y+->^^> v ^;^F + '> 
^^>, ^x^;l/^x h^>>:>^>, ^x^;U-^-n 40 
-7"P^^>7> k i s o -y'U#*r 

i/Zs-ry^ n -:/h + ^i^>, i^x^ 

^-^-sec-yF^»7> 4 ^x^-^-te 
r t-7 , F+^7>, ^x^j^7x/^^»7> t 

^xK^>7>, is-n -7'Pt'Jl/-i;-n-7 , u^ 

->5>^>, y-n-7'Pfil/-^-n -^b^^i^ 
>. ^-n-^PfJlz-^-sec-^h+^^y, 
^-n-7'at';l-t;-tert-^F+^>7> i l? 50 
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-n-7 , at , Jh^-7xyt^>7>, i>- i s o - 
^t>^F+i/i/7>, i so-^Pt>^x 
h^>:>^ i so-7'Pb , ;i/-^-n-7 , P^ 

*^>^>, S?- i s o-:/Dfcf;U-^- i so-7*P 
aK*^>"7>, i/- i so-7*nb';l/-^-n-^F^ 
->>'^> x i/-iso -T^Ptilz-J/- sec-^K 
^>e>^>, V- i s o -7'Pf;l/-i;- tert-7'F 
+ >"^"7> v i s o-7'Pfc>-i/-7x/ + ^> 
n - h*S^^>, y-n-^ 

^x F + ^>7>, V~ n-yj-Jl-is- n~y'U# 
^>:>^>, ^-n-^-^-iso-^P^V 

-n-^-i/-sec-^F^>7X ^- n - 
^-^-tert-^F^^^ ^-n-:7> 
Jl/-^-7x/^»7>, ^-sec-m^F 
^risisvZs. */-sec-7'W^xF ; t : ^7>, V> 
-sec-^Jl/-^-n-7'U^f/>7X s 
e c -y^-Jl-iy- i s o - :7*P;J<+^>^> V s 
e c n~y Y^iyyyly^ >>- s e c - 

^-^-sec-^Ff^^X ^-sec-T* 
tert -^h^->->^>, s e c -7 
T-Jl-is-y * y Crisis? ^~ter t-7 f ^i/ 
y h^>>^>, v 1 - tert -^;^x 

^- t e r t -^-i/- n -7'p#+>>^7 
i?- tert- y^jV-is- i s o - ^PrF+i^ 
^-tert-^-^-n-7 r F^»7 

i>- t e r t -zf?-)ls-$>- t e r t -zfY*rls Zs 
\?~ tert -7 J ^-$/-7xy^»7> > 
^7x-;l/^F + ^7> 4 ^7x^-i?-xF + 
^>^>, ^?*x;U-*P- n -y'P^+^v^X 

7xXJl/-i/-iso-7 , n^>7>, ^^j:X;U 

-i/~n -yV^isyyy, V>y s e c - 

:/h^>->^>, 5^:7 *x;l,-s?- tert -:/r- + f 
V^>, >>:7 ^xjl/ix^^ y*rl/l/^ ^b'x^F'J 

[ooi i ] fb^j ( i ) t irjfs LiMb^m*. y 
^•ji/h im h+^>^>, yf;i/FyxF^^>7>, 
^f^Fy-n-^0^^>7>, y^bh'J-i s 
o-^a^+S/^y, x^;l/Fyy F + ^i/7>, x 
WFyxF^^^X t^FyyF^>7>, 
bx^FyxF^>^>7>, y*~>lh V y V^islsv 
>, 7xx;l/FyxF+^>7> 4 Vy^foisy V^ris 
is? Is, ^^iF + ^^X t>x^;l/^^h + 
^>5>, ^x^xF+^>7>, iP^^x^y 
h*^>^>, ^7xxj^x F+^^i'r* 
&o cft6W\ i«*^c^*2««±^P!B#k:«fflur 

[ooi2] it^m ( 2 ) ; ±te-®s: ( 2 ) Ctfct,* 
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(1) £H«ft*»«*w*c£#rs*. -ftfcS 

( 2 ) r*3h*ffc^©*#«± ir», fh^F 

+ >>->^>, fh7xFt^>7X f F7-n-7"p 
?J<+^^"7> % f F7~ i s o-7'u^W7>, t* 
h - n ~y h ^ris^r f* h - s e c - Zf b ^Zsis 
ff7-te r t-^F+^>7>, fF77x 

[0013] fb^J ( 3 ) ; ±!B-|g5£ ( 3 ) fcfct> 

HteS ( 1 ) iRWftffl»**tfiCi3WT**. - 
(3) <D5*>, R 7 ^K^n^cD{|:^<bLr«, 

U*>, ^.+^^xy + ->^>>n^if>, i, i, i, 

3. 3-^>£^ 3 -^J^VP^IJ-X 

1, 1, 1, 3, 3 -^>2x h+->-3 
n+1^> % 1. l, l. 3, 3 — *s*u-3 
-J?)\,iszsalryy^ 1, 1. 1, 3, 3-^>*^ 
t=$is- 3 1, 1, 1, 3, 3 
--*->£:n f-^V- 3 -x^U^n^X 1, 1, 
1. 3, 3 ^y^-3-^)lV>^u^rV- 

1, 1. 1, 3, 3 — ;>£y h*zs- 
Jl^tyU^rV>. 1. 1, 1. 3, 3-^>^K^> 
-3 -7*x;l^>>n^>, 1, 1, 1, 3, 3 

>^xy^-3 -:7*x;us>>p:^> % l, i, 
3, 3-fF7^ 1 , 3 ->>S?~)l>V'l/U*V 

1. 1, 3, 3 -fh7xF^>- 1 , 
;l/^->n+^>, 1, l, 3. 3-f F77x/ti/- 
l, 3 -^y^;b^^a+if> % l , i, 3, 3-fh 
^F + ^-l, 3 -^x^;l/^n*1f 1, 1. 
3. 3-f F7i b*rzs- 1 , 3-^X^;l/^>P^ 

1, 1, 3, 3 -f F77x^^>- 1 , 3-S^x 
^;l/^>p+1?-> 4 1. 1, 3, 3-fh7^h^^>- 
1, 3 -^^^x;I/>?^P+1f 1, 1, 3, 3-7* 

1, 3, 3-f h77xy^>-l, 3 -^?:cx;t,*> 
>>U*tf>, 1, 1, 3-h«;yh*^-l, 3. 3- 
b V 1, 1, 3-h!/xh+>>- 

1. 3, 3 - h i ;y^;i/^>'P+^> v 1, 1. 3-h 
'J7iy^>-i, 3, 3 - F yy^;Ui^e>a+^>, 
1, 1. 3-hyyF*j/-i, 3, 3 - h 

^>n^>, , l t l, 3 - h yxh^>- 1 , 3. 3 

- h»;x^;u^>>n+i^>_ l, i, 3-F'J7xy 

3. 3-M;x^l/^>P+if>, , 1, 
1. 3, 3-MJ7x^> 

u*tf>, 1, 1, 3 - b »;x h*:V- 1 , 3. 3-h 
»;^^x;b>?>>n+^> x 1 . i, 3-h'j7x/^^ 

- 1 , 3. 3 - b Vy x.~)l>Zsi/U*rD->^ 1, 3 ->> 
^h*->-l, 1, 3, 3 -7* h 7^ *j|^j/a*U- 

1. 3-^xF^-l, 1. 3, 3 -fF7^f 
;U^^n+if> v i, 3-^x^-1, l, 3. 



C5) 4#5|2002-285086 

8 

3 -7- h ^7*;Ui?^p+*iJ*> l 1 , 3 ->>y h^v'- 
1. 1, 3, 3-7* h ^x*;l,^*yp=Mf>, 1.3- 
^F^>-1, 1. 3, 3-7-h-7X^;i/^>n+if 
1. 3-y7x^J/-l, 1, 3, 3-fh^x 
*)l>*s*sU*V>^ 1, 3-^h + ^-l, 1. 3. 
3-f h77x^y5/DW> v 1, 3-^xh^^ 
-1, 1, 3. 3 -7* h77x^-;l/y^P+t> k 1. 
3 -isy x. y^ris- 1 , 1, 3, 3 - 7* h *7 7 x — ;l/*y 

10 [0 0 14] Cft6<D5^ -^t^ 

^*1fxh*v^vn*tJ->, l, l, 3, 3-t* 
h-7^h^V-l, 3 -S^y^;l/^^u^if > v 1, 

1, 3. 3 -7* F7X b*ris~ 1 . Z-*?J9>j\,*stsu 

1. 1. 3, 3-^h^^h^^-l, 3->? 
y *x;i^>p*-F 1, 3-^h*i/~l, 1 , 
3, 3 -7* h^^U^n^ifx l, 3 - yxh^ 
>- 1 . 1. 3, 3-7-h*7^^;U^->n+if>, 1, 
3-^h+y-l, 1, 3, 3 -rF77x^yy 
P*1f>, l, 3-^xh+y- 1, l, 3. 3-7*h 
20 *5:7*x;i^>P*1f>&££, »«Ll>«4LtW 

[0 0 1 5 ] — (3 ) GCteOT, dtfOOffc 

Lt» 4 b*isi>isy> x ^\+txh + 

^»7> t ^t7xy+yyy 7 >, 1. 1. 1, 

2, 2>^>^yh^y-2-^^y7>, 1, 
1. 1. 2. 2-^>^Ky-2-^;^>7 

1, 1. 1. 2, 2-^>^7xyty-2~pf? 
;l^^>, 1. 1. I. 2, 2-^>^^h + ->-2 
-x*rt^i/^> % 1, i, i, 2, 2 --<>£x 
30 S/- 2 -x^;b^e>^>^ i, i, i f 2, 2 — 

+ 2 -x^;l^>^>, 1, i, i, 2, 2 

-^>^F + y-2-7x^>7A 1. 1, 

1, 2, 2-^>^xKy-2-7x-;^>7> 4 
1, 1, 1, 2, 2-^>^7x^y-2-7x^ 
i»-7>. 1, 1, 2, 2 -7* h^>- 1 , 2- 

>?^^;U^e>^> % l, 1, 2, 2-fh7Xh+>>- 
1, 2-W^y7>, 1, 1. 2, 2-xh*7^ 
*y*+^-l, 2 -^t^I/^V^X 1. 1, 2, 2 
-7* h*7^ h^V- 1 , 2 -^x^;U^>>^> % 1, 
40 1, 2, 2-rF7X b=¥is- 1 , 2-^x^;Ui>>^ 
>. 1, 1, 2. 2 -f F77xy + y- l . 2 -^x 
^;U^>^>, 1, l, 2, 2 -7*h^^ h+->- 1 , 
2-y7xX;I/yy 7 >, 1, 1. 2. 2~fh7Xh 
+V-1, 2-y7xx;l/^> 7 > 4 1, 1, 2, 2- 
rh77xyty-l, 2 -ix*7 *x;i/^*y^> v 1, 

i. 2~hy^h+v-i, 2, 2-h*;^^-;u^>^ 

1, 1. 2-M/xh+f-l. 2, 
;i/^->^>, 1, i, 2-hy7xy*f>>-i i 2, 2 
-hyyf;^y7> 4 1. 1, 2-hV^h + 5>- 
50 1.2. 2-hyx^V7>, , 1, i, 2-hy 



xh+>>-l, 2, 2 - b 'JiW^^, , 1, 

1. 2- h >J7*-/+V- 1 , 2. 

,1,1, 2 - h 'J-* h^>- 1. 2, 2-hV 
:7*x;Ui»^>, 1, 1. 2 - h yxht^- 1 . 

2, 2-hU7i^l/^>7>, v 1, 1, 2-FU7 

2, 2-hy7xXjk»7> k 1, 2 
1. 2, 2-T-h^y^^^^ 
1, 2-^xh+^-l, 1, 2. 2 -f 
Jl^2/^> % 1, Z-i>V 1 , 1. 2, 2- 

f F7^f;l/^>7>, 1, + l, 

2, 2-f*h^x^;l/^V^>. 1, 2-^F^>- 
1, 1. 2, 2 h^x^;U>^>5>, 1. 2-S?7 
*y*^-l, 1, 2, 2 -7* b^x^^^X 

1, 2-i>J h+5>- 1 . 1, 2, 2-f 1^77x^1/ 
t^>^>, 1, 2-^xF+^-l, 1, 2, 2-^h 
^7xx;U*»^>. 1, 2-z/y x.Slrzs- 1 , 1, 

2, 2 - f h 7 7 x x ;l,y^7 >&^*Pf ^ C i^r 

•^*1fx h+i/>>^>, 1, 1, 2, 2-^byJb 
2-^^;l/^>7>, 1, 1. 2, 2-7* 
h^xh + rV- 1. 2 -isJ^Jl^zsyy, 1, 1, 
2, 2 b^ris- 1 , 2 -i/yx^y^ 
1, 2-^F^>-l, 1, 2. 2-f h7>^ 
1, 2-^xh^^-l, 1, 2. 2-t* 
1, 2-^^ 1, 1, 

2, 2-f h77x-;|/^7X 1, 2-^F^> 
-1, 1, 2, 2-f'h77x^i;>'7>^i^ 

[ooi7] $ 6&c, HKS; ( 3 ) ccfc^r, r 7 
(ch 2 ) n -^m^tihm<oit^mt^x\i, ex 

y#>, e*x (hy-n-^p^^'jw y 
ex ( F y- i -:/a#+>>>>y;i/) y£>, e 
x (b'j-n-7'F*^>y;i/) y#>, ex (hy- 

h + ^^U;!/) y£>, 1, 2-t*x (MJ^h+^> 
y;l/) x£> v l, 2 -ex ( h yx h**sUV)l) x 
l, 2-ex ( h y -n -^a^v^y^) x 
1, 2- ex ( h y- i -:7*d#*>>^y;l/) x 
1, 2-t'X (h'J-n-7*h^»yjWx^ 
1, 2 - fx (F'J-se c-7*h+^>y;l/) x 

l, 2-ex ( h y - 1 -T'h^^yjb) x# 
l - h+w^i^y^) - l - ( h yy h 
*^>y;iO l- (^xh+^^>yw 

-l- (hyxh*^>y;io y#>, i-(^-n- 

y'utfJr^S^jlisVfr) -1- (hy-n-7'n^ 
ZsUVfr) l - (is- i -:/n#*^y *>M/:V 

yji/) - l - ( h y - i -y'n7i<*rt'is*))i>) y £> % 
i - (^-n-T-h^w^y^) - i - ( b y- 
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n-^h*^>y;U) y#> v 1- (^-sec-7*h 

?-;l^> y ;b) - l - (PJ-sec-7'F 
y;i/)^£>, i - t-^h+^^i/^yju) 

- i - ( h y- t -^h*^>y;u) y3?>, 1 - 

y h*^y ^rvy;!/) -2- ( h y y h^>zvy;u) 
x*>, i- (^xF^^yji) -2- ( b y 

xh^>vy;l/) x£> v 1- (^-n-7W^ 

*;i^y;tO -2- ( h y-n -:/n#*^y;i/) x 
1 - i -^a^^->y^;l/^y;b) -2 - 
10 (hJ-i-7*P^»y;b) i^X l-(^-n 

-^h^^^^;i/^y;i/) -2- ( h y-n-^h*^ 

- 2- (hy-se c-^h*^^y;i/) xa? 
1- (t?-t-^h^^i/vy;l/) -2 - (h 
y- t h + ^>y;i/) x£>, ex (r^yh+^y 
^;u->y;i/) y#> v ex (^xF^^yji/) 
y£>, ex (^-n-7'o#+^^>w y# 
ex i -yu7ii*isjt?)\,isV)i>) y#> v 
ex (^-n-^h^^y^;b^y;i/) y#>, ex 
20 (^-sec-^h+w^i/i/y^) y^>, ex 

<i>- t -zfb^iy^^)liyV)l) 1, 2-e 

^(^KW^'JWx^X 1. 2-ex 
(yxF+^^>y^) x#>, i, 2-ex (v 

-n -7'V#*UJ?')\'ZsV)\s) x£>, 1, 2-ex 

i - 7'n^^^^y w x^>, l, 2- 
ex (^-n-^h^^y^;i/^ y;u) x^>, i. 2 
-ex s e c -rfb^ly^ ^l^y ;t/) x£>, 
1, 2-ex (p- t -^h+w^rt^y^) x# 
1, 2 -ex ( b yy h+trvy ;u) ^>iz>, 
30 1, 2-ex ( h yx h+v^yji/) 1, 2 

- ex ( h y - n - 7'a^^> y ;b) t'>, 1, 

2- ex (hy - i -^n^+->^y;i/) 

1, 2-ex (hy-n-^Hr^>y;W ^>if> 4 
1, 2 - ex ( h y - s e c - t' h y « ot* 
x 1, 2 -ex ( h y-t- zfb*uzsV)i>) ^>if 
x 1, 3 -ex ( h yy m^>>>y;i/) ^>^>, 
1, 3 -ex ( b y x h^^>y;u) ^>-tfx 1, 3 
-ex ( h y-n-y'a^+v^yji/) ^>-tf>, 1, 

3 - ex ( hy - i -:/n#^>^y;U) "<>-{f>, 
40 1. 3-ex (hy-n-T'h^^y;!/) <>t'> v 

1, 3-ex ( h y- s e c-^h+^yji/) ^>-fef 
1, 3 -ex ( h y- t -^h^^y^) -^>-i2f 
1, 4-ex(Fy^h+^5/y;i/)^>€>, 
1, 4 -ex ( h yx b*fis*))i>) i, 4 

-ex ( h y-n-:/a#+^>y;i/) ^>-£>, 1. 

4 - ex ( b y- i -^D^+^^yju) ^>-fe*>, 
1, 4 -ex (Fy-n-^h+^>y;i/) ^>-tf>, 

1, 4-ex (hy-s ec-T'F + i/i/yW 

1, 4 -ex ( h y - t -7b ^isis V )l) ^>*fe* 
50 V^^tf^Ci^^^^,, 
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[00 18] tn<E><D5^ If* (MJ^ h+VS/U 

;i/> y^>, ( f yx F*s^>y;u) ^*>, i. 

2- fc'X ( F h+^>U^) x£>, 1, 

jiisvjv) - 1 - ( f y^ h^f^iw i - 

;U) y^>, 1- (^F^^'iW -2- 

-2- (h'Jxhf^'J^) i^>, t** 

jtf-frtsVM 1, (^KW^ 

y;u) x£>> 1, 2 -trx ( MM Y^isUVAs) << 
>if>, 1, 2-tfX (F 'Jih AO 

1, (F^h+^'i^) ^>^>> 

1, (f'jxh^^'JJl/) ^>t> 1, 4 

( f y^ h+^y-rt/) i. 
twsctms, *«wcc*5C^r, (A) 

flWfTSfb^W (1)^(3) il/tB, ±l2{t^B5 20 
(1 ) . {b^B5 (2) fccti^t^J (3) <Dlffi*>0< 

[ o o i 9 ] a*. ±ia{b^5 < i ) - < 3 ) <om*h 

«*ftfc4>&< £t> l«©^>fb^*Jn*#»* ffl 
ft^J ( 1 ) - (3) 

Mill 5 0^;I/fclTCD**flai*SC<i:^»*U< , 2 0 
1 3 0^KD**I)l]i^Ci«Wi5l 

5 v ^t4rt^£*§^* 9 * 15 0 S <t*a#: 30 

Sfc. ±13 (A) fifc#*EJ£«K:SSftlT 
SIRCctt, -fir (A) JsR»*»JDLr*>, (A) m& 

12BOTr*SC£#*?*L<, 1 0»IB-6«p|H*5W 

[0 02 0] *$m<D (A) Jp*^»«^BJ€:*|jfiTS 
KRUlTtt, ±Effc^» ( 1 ) - (3 ) 

ft^i>tt< i *> i «©^>{b^*fln*#»* ia^ii 40 

rs>, s^rif tr >>rif t'v^ay^ 

KDt+t F\ f h7X^JV7>^^A^ 50 
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-f Fa***-* F\ f* h^^DW^^A^W F 
n**lM F. ^F^*jW7> j &- , 5A'W Fa** 
F\ 7^-7, ^W^X x^;UT^>, 

;UT 5 -"O^Jl/T * **20l/75>, yx;U7 
= ?^>;l/7 ^ N, N-^W7^>, N, N 
-i/x^l/T^X N, N - Wxx 5 > % N, N 
-is^f-JlT ^ h'jy^l/T5X HJiW7 5 
> x F'J^Oh%7 5>, hy^;l/7 5> 4 V^U'N 
*fA>7 5>, FlM^WS^X 1-7^-3- 
^;U:/£>, ^^;i^y^>, 3-7^-3-y 
^;VT s >64'©r s ><k^9 : *K*b^ F y ^ a, tK 
BWfc* y "5 a, *K{b y * •> A tt £©te»*BKbfb^«J 

swci^m*s. cne>o*"c, 7>^7, r 

**** F\ *I^b^Fy^A, *BMt*y5A*»*b 
7jW7>*- , )aaY Fn^^lf -Y F3»WCcJf*U 

[oo2i] ism&mmofcmmit. <t&® ( 1 > 

- (3) cfo^R 1 O-S, R 2 O-S. R 4 0-S*5<fc 

0. 0 00 0 1-lO^ik ttf£L<lZ0. 00 0 
0 5-5^Jk #JC$f^U<«0. 00 1-l^K 5 
6(C$f$U<«0. 0 1-0. 

[0 0 2 2 ] CCD&^lCVXn hftZ> (A) JP*^W1B 
^5(D1S14*S«, GPC («*?*■ ttK. *I5(SLS'J 
JE) ^iStBttfgr, ^K»5-50nm, 5 
&CC»*L<«8-40nm, ^^Cjf^ 0 < «9 -2 0 

nmr^^>o m*ftmm&ty<Dm&w$ 5 - 5 0 n m 

ft£ (A) fin*^Wffi^5«, tt?tt©»i*ir)tl> 
*WLrc*4. tt-7«(D«**ior^tt^C4B. ffi 

^.tfsass^^at^ (t em) itc&vmmzti 

[0 02 3] 5:*5, (A) J&fr*. ftflJ^t^JB*^ 
j»(B^»tCftJ(LLfci*CC, {b^ (2) Yb^5 
(1)^(3) CO^S*. 5-751t%, »SEU<B 
10-7 011°/o, ^6CCWSb<Bl 5-7 011% 

^b^» (l) *J:cffb^« (3) 4>u< 
Bc»rti*-*tt, {b^i (l) - (3) <Dmm*. 9 

5-25fiS%, »Sb<B9 0-3 0SS%, 56^C 
jff*L<«8 5-3 OIl 0 ^*^, (2) 

( 1 ) — (3) <D*8ft#, 5-7 5it°/ot*^ 
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£«±tt* {fc^Ul ( 1 ) - (3) ^©R 1 O-S. R 2 
O-S. R 4 O-mto^VR* O-S^l 0 0%tt\?kft 
JBU-CS i OHatttO, S6fc38»«C|t*l/t2/Ci + 
*>*»£ttofc*>©*l>5. Sfc. (A) S^iLt 

a. »6n4ffl^©fB^^tt^<fcO«n4©r. it 

< 1 ) fccfctfffc^ft ( 2 ) CDfin*^«^^5t?*^> 

[0024] s 6tc % (a) m*»ffiiid«rct*. {b^- 

» ( 1) - (3) ©»*>6JB«nfcil>tt< tblW&f 10 

© * j: o , mam*** hmwsmmt^ 

[0 02 5 ] CCT. J«pHW»»£LTfcl:. fflg|Rtt 
BL ffiBL HEM. ! J>ltv i/a^Mtt 

^pft>i, torn, ^ 30 

ft -fe^v>«. aA-Tlt. » l*ft + 

F>ft 2-:t*^*-F>ft *U-f> 

ft xfr y >ft y-z-jut ^n>b, -y-y* 

;l/ft SJMft p-7^$lfE p-h;I/x>* 
JMoft ;uu*>ft ^^oom 5*?* 

ppgtft M^anOTk hy7;i/tam =Fft 
va>t x;u*>ft yz^Wt. y^^Wt. £x> 
ft ®5ft :^*ft 7 JZ^ym. ^U*^ 40 

>ft ^F^a>ft y>=*ft ^i^^ioWM 

^ W >»©*«*#<*». *^7*Jlft©ftl* 

[0 026] ±ffipHBHOTK<fcS*^©pHtt, 7 
6TF\ »*K»1^6(cBBISti4o c<D£5fc:, ft] 

_hIB p HigSSW&tcfc 0 _hfBffiffll*3 P H S C t 

ja**j»6tis. p umm\<D®.mmx. i» p h so 
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[0 02 7] *BWC 

tcptz <ti>\ uzfximm t l x&m-? z>zt 

i/ccr, r^a-iWRJIBltori*. y*>>-;k 
n -:7a^V— ;k i-^p^'y— ;k n 
— Jk i — ;k sec-^;-Jk 
t-:/2y-~;k n— Jk i-^>£y- 
Jk 2--rf*-Jl':/#-'— Jk sec-^^y-Jk t 
— )V S 3 F+^:/£>>-Jk n-^+U* 
2 -^^;l/-<>£y->>k sec-^t^- 
;k 2 -x^i/:/^— ;k s e q—^~?%s— ;k ^ 
y$ . n-tf^£-/->k 2 -x^;i^+*y- 

>>— ;k sec-^^>-ik n - — 
2, 6 -y^^^-N^*-/— JU- 4, n-T^^ — 

T^^— ;k sec-f F7r>^7^^k sec 

y-;l/ v ^^;u->^ci^lf ;k 3, 3, 5 - hV 

[0 02 8]xfu>yy3Hk l. 2-^at'u> 

^-;U-2, 4, 2->t?)l>'<lsZ>i>ir-)i>-2. 
4, 5 , ^y'$yi/*-)l>- 

2, 4, 2 -X*Jl/^s*1f>y*— Jl/- 1 . 3, S/x^ 

x^ u>^y rj— 2 -x^jl/^^;Ux— 

;l/X-x;l/, ^U>^'jn-W^^x-f 

u>yy -?*;k ^nfu>?>;3 

t/^x-T^k ^7'Db'l/>^'J 3^y^^;l/x 
-7^;k ^^Pb'U>^y3-;^/x^I/x-f;k 
i/7*n t* u > ff y n - JU^fc -/ t*;l/x— f*>»U% £09^ 

[0029] ^h^mmmtLx^ t*y>. **>y* 
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n-^^;b^*h>, i/xfMhX -rf^-i-:/* 
F > v ^fJl/-n-^>^^FX x^b-n - 
^;P^h>, ^^-n-^+^^h>, i ~ 

>, ^ *>^a>«cir©a^ T*fe**T-feh>, 2. 

4--M^>^;*> % 2, 4-^:/*>S?*>, 3, 5 
-^y'$>is*ls, 2. 4 3. 5- 10 
*#£>^:*>, 2. 4--/^>^*>, 3, 5--/* 

5-^^;U-2, 4 -^*1f>^;i*>. 2. 
2. 6. 6 F^y 3 , 5 — 
1. 1. 1, 5, 5, 5-^tf7Jl/*D-2. 4-^ 

Cft&©*F>*»«tt, l«*Sl»tt2««±*E!B* 

[0 03 0] r ^ i/t: #* at 5 n 

-^^l/^AT5F\ N, N-^^Jt/^l/ATS 
F„ N-x*;t/*;UAT5 b\ N, N -S/x***;l/A 20 
75 F, T-fehT5F\ N-y^-^T-fe hTS F, N. 
N-^^7-feh7 5K, N-x**T*fe FT 5 F\ 

>, N-tf*5JH^yt*> 1 N-^i/5;i/fa 

> v N-THz**fc-py^>&£#W64l*. Cn6 

[0 03 1] XXfi^iSli ItB, 30 

;k ftfix^;k t-^p^PX r 

-^'U07^FX ftKn-y'PfcVk ftii-T'Db' 
;k SBn-^f^ it® i -^Jk ffl«s e c-^ 

^r/^k ft»2-i^;Kt^k s^k 
BHRS^P-M^k BHJ^^^^p-^*^, fl« 
n-/^k T-feMMM^k 7tH«i^ ft 

^/xf;l/x-f;k ftii/x^u>yy3-My- 
n -T/^Ux-rvk jffl^Db'U^yya-;^/^ 
f;bx^-r;k i»^ofl/>^y3-M^x^l/x 
-f^k B^:?*Pfc*u>^y^~**>'7'p^x~^ 
;k ftS^nti/>yy3-^/^;bx-f-;k §E 
K^Pfu^yy^-M/^wx-f^ ftBt^ 

7 , Pt'l/>^'j3-wyxWx-fJK i^ft&yy 
a-jk iW^F + ^hyyya-Jk ^oM>Kx 50 
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*;k 7'aft>8n-^k ^Ph"2f>Mi-T5 
Jk 2/ A 9ttt?x?Jk ^»$Hi>-n ?LK 
-**Jk JLBIx^Jk ftKn-^;l/, ain-75 
;k vo>B^xf;k 7*ju»^*;k 7**8*^ 

x^-ji/fe^^cfenSo cn^xx^ns^ti, 1 
>^Miit^ T*feh^Fy;k ****** 

J'F, N. N. N ' . N' -f h7X^;l/7 7 5 
F, ^*^**y>»F F. n 
p> % N-y**tfp— ;k N-xfji/tow^ N- 
y**-A3 -fpy>, N-^f;i/t^y^> k n- 
x**t:"^ys?>, N, N-^y **fcr^^>, N- 
N-^W-4-bXyFX N 
-y**-2- b'^y F>, N-^W-2-fc'oy K 
X 1, 3-^y**-2-^5 2Vy^y>, 1, 3 

-^wh7th*n-2 (ih) -tys^y^ft 

(taasibrtt, o-ioo°a Sfguasis 
-9 o°c-c#>& 

[0 0 3 2] (B) J&fr 

*mmto^xm& <a> d^tcffi**fctt*MRu *> 
j*i*fctt»jiHBa» j 2 50-4 5 o-o-ch&ik&mt u 
r&a>#yT**u>:*-*iM F*a**rr*ft£«L 

® 7f'il/-Wl^ ®tfx*T5 F** 

<x>#yT**u>:**-y-^ F«jg*wrs{t^Bj 
cct\ * yT**u>**if-Y F«Jti uwyx 

& *y^F5^*u>***-Y F«Jt, #y:/*u> 

i/xfu>7^^x-f;k *yt^>xf^U>7 
**;l/7*x;l/x-^;k U t^Vx?l/>^fP- 
*x-7^k #y**^x*u>^y y>BS3Wt, T* 

i*. ^yt^ifu^yt^pbu^p^ 
p#yv- ^yt+vx^i/>^y^>7 , Pb , i/> 
T;U**x-T"*^icDx-f-*M{fc^v *y^*^ 
x*u>^y-fey>|gi*Kxxfik #y**^x*u 

>y*hT*>IIBI»»x*f-;k #y ^*e>x*U>v;U 

^ #yx*u>^yn-*jjitt«x*^*, x*u> 
^u=i-*bb»5«xx^i/ % mwwfc^yy-fey f, * 
yyy-fey>»ii»Kx*^;k vfrvz^mmx-xr 

;k ^Pfc'U>^y 3-*HIWKx*^;k ^a«BII» 
ix^f;i/^i'(Dx^f;l/xxf ;i/3S< fc^» >i <i: 
SCiOT*4. (D) J«»il/rtt, jpy^+s/x* 
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'J t *^>7 W U> ^ 3# V V^jff ^ Llio # 

mitt*. 

- (A) n- (B) m- 

- (A) n- (B) m- (A) 1- 

(S;*, Ate-CH2CH20-*C*£*x£S£, Bte- 
CH2CH (CH3) O-tSStlil^l, nttl- 
90, m«10-99, OCD^Tnf) 10 

[0 0 3 3 ] ® T*»J h3»&<* 

#*wc:bivcy * y rt**^#**jsw-*r* y*M 
x^^fcctov^^ yii/Ki^f^iirtt, r?y 

;k r# y^T;u^+^r;u^juxxT*;u x y^^y 

JUxX^Jl/&£*^tf £c T * yjUKTib 

t:;i\ r^'j;Hn-^^ r^yjm-fy^^k 20 
T*y;i^^>*;k y;i/«!^*^;i/tti!f<z)gaR«[ 
i^6cDTJU+;uxx7vk ^^^y^^^vx^ 
f^tbttt. y£^y;u^y^;k ^^^y;i/ix^ 
;k y;uKn-^at*;k y y;bKY v^afc- 
;k y;u^n-:/^;k ^^^yjH^y^;K 
y *^y;i^:/^;k y£^y;i^^>^;k y£^y 

^^■jiHr^n+^^xx^iittt, y# 30 

y * * y ;l^x y % ? y v jWc 

^^v-tcTiun+^^y^iw-rs^y 

^^v-iutu y«*yjisM3- (hy^h^» 
y ;u) bVk ^5?^y;i/R3- ( h y x h *^>>> y 40 
;i0 ^ot;k y **y;HK3 - [ h y <y h+^x h 
3^>) ->y;u] :/afc;;k y>^y;m3" 
yh*5>^y;t0 :/at:Vk ^^^y;u^3- (y^;l/ 

S 0 7^3+^i/y;H^t^^yv-(J7^y;l'S 

*^*«fiS-rs^^v-{cii^ 0. 5-10^ 
ccfc^t7^y«i^^ iiar^y^xxf* 

;k y;U^x^^;bfcic>*T^n+>>->y;US>& 
W^^^^v-y^CD^> > ^7;UM^t4^:^v-^:4 0^6 50 
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Jl'#>fflL N. N-^?;l/7^y;l/75F, N, N — 

^y^juy **y;i,Ts Ftt£<D34Mfl7 3 f, r*y 

px h y;|/^<t*CD^fiaiPX F y;l, % ^^;btfx;l/^rh> 

fl«1 000-1 00000, 5f*l<«1 000- 
2 0.0 0 0-C*4. 
<3>t*x;ur ^ K3Ht^» 

b*x;UT5 K»£f*£0Ttt. #y (N-ex;UT-feb 

K) . #y (N-ex^D y f>, #y (2 -y 
^-2 y >) , *y (N, N-^y^r 
^yjurs F) tez&mtf fcfts. 

5HHS^x.jujRjt^*ibrtt, *y^u>, tfyy 

So 

(5>r r > F yv- 

t c > F yv^iorit ^>^;i/x-^i/^, ^^x;u 
r-fe^u>. #yr$>^ #y7U*i^we>ns 

[003 5] OfH^tt^tatfeAiJ 

«ftttfb^«ii»i«Wtt. «»ft^5o^r« (A) a 

iiUot, (A) JSR»ilE(r>JiJ5aaBHr«ig-rSfe© 

r&& 0 «ttttffc^Uiurtt, #y#;i^>^xxf- 

K ^Ft^I^^U-K ^hyf^7^?U^F v 

hyx (2-xf;K+^) hyyy^-K hy^ 
hyyyf-h, by Ft^ju hy^yf-h, ^ 
h^^fpyyf-h, f h^+^hy^yf 

- K fh7t^^f0^yf-F, t^x (2 -xf 

^*x- h^i^cfsci^-ctSo cneostttt 

St U 0 . 1 - 1 0 fSS (it) ©IB«rt So 
jBSMtt-^tt. 1 0 0 n mHTOl^K*^ 

x;Kb^ v ( y ) r^yu- Fffc^«»o¥«»*> 
®HiK«ig * w*r s f b^B? 

WMWt^t^iLt^^^nf+x b y>. 
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^3«rxxf*;k ^'j^H, ^OUp-x, yto&b- 
x, v>x?k D-v;Ubr?K 

-feJl/P-x, #;l/#+^^;l/-te;l<p-x v tFa 
y^;u-fe;ua-x, x^;Ub Kp^xt^HzjI/P 

[0 036] #26WK:*$l>T, (B)^ilt«(D7 10 

sap (^jp^jBffl^gjftff) «c»ora*5 0-2 

5 0MSSI5, #£L<«:5 0-2 0 03tSSB, EKCjff* 

«w»6>n«ci*»^3W*o, 2 50«fisp*a^s<h^ 

«©«Wtt3W»ffcf *. 20 

[0 0 3 7 ] (C) g%MM 

(4) rasn*«W3*»*L^. 

R 8 O (R 1 0 0 ) e R G (4) 

(R 8 fc^O'R 9 «, *ti*nttftLr**JR-T-, 
|fc i ^4 <OTto*tom*tc\*C H 3 C O -#>e>il«ft& 
lffl<Z>W««**nU R 1 0 fcm^U>3*7r?U e 
tt 1-2 ) 

[0038] fr&zmmmt itB, u 30 

^yx^;l/x-f^ x^u>y«J p — ^y^at'Jl/ 
x— xt?- u> £f y^-W/^fjl'X-fik x 

;l/^x^;l/x-7^;U, u> y y p — to*/~fxx f;Ux 
— x^i/>^y p— jl/t^^il/x— x^-u 

^•jn-Wyxfjl/X-r^T-fef-F, x^ u>^/ 
y 3 - JK y 7 4 P b^l/X-f Jbr-trf - h k xf U>y 
■J^-^y^fji/x-f^T-fef- K 7'Pt'U>^ 40 
yp-Jl/^y^^Ux-xik ^Dt , l/>^'j3-W 
yx^;i/x-f;k ^Pfi/vyy^^yynb^ 
x— -r;U 4 T'pt'l/^^'JP-Wy^^x-^k 
^PfU>^y3W^^x-f;K ^Pb'U>^ 
yp^jl/i/xfjl/x-^k ^Dfl/yyyn-;^^ 
p tvu x - 7'Pfi/>^y3-;i/i/^;i/x-f 
to, ^pfi/y^yn-Myy^x-f^r-fef*- 

K ^PfU>yy3-;^yx^;l/X-f^7-fef- 
k 7 , Pt , u>y'j3-My7'Pf;l/x-f;b7-fef 
— K 7 , ut , l/>^y3-;Ry^Jl/x-7 , ;b7-fe7' 50 
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- k ^^pfu^^y^-^/y^x-fjw is 
>^y3-M/7'Pt , ji/x-7'Jk ^Pfi/>yy 

3-;^y^;l/x-f;k S^PfcTu:^ y p— 
y^l/X— f\rU v ^7 , Pb , U>^yn-;l/i/xf Jbx- 
f-Jk ^^pei/^^yn^l/^Pb^x^fik 
^Pb'l/>^y3-;l/i;^x-r;k i/7'Pb*l/> 
^y ^^jlz-tyy^jl/x-f^tf- h , ^abu 
>yy^-W/x?-;l'X-r;b7-fef - h v ^7'Pb 
UV^y^^Kyypb^x-f^-fef-F, s^y 
Pt'U>yy p-;l/^yx^;l/X — f*;l/T-fef*~ 
IfSCi^ffl*. T'Pbl/>^yp-W/7iKJl/X 
-f*;k 7 , Pb , l/>^yp-;^>'7W^x-f;l/7 

•fey- h ic^ 0 ctihm^mt. imt>&\*> 
[0039] ^r<Dm<Dmmm 

pp^F«7;^t, HW£ttS!L s/*># 
<Df8Lft&mtBl>X 3P^F^>y^i(i, w*. 

K«10-20nm, BJB#«fl»s 1 0 - 4 0 MM% 

;Rtilttt, BHk?H (*) M<DTto*i-Vto 
520, imiOO, IH200 ; )\m? v A^TXUto 

01 3 2&£#W6*iSc 

[0 04 0] f^ffiffittSfliLTW:, ^x^->^ 
3RSRHiffiSffiW, 3->»»mtStStt!L XVTto* 

SIBRIHHffitafl, 5/ y a - >**ITOStS^**tf 4 C £ 

[0 04 1 ] 7 3r*»»ffl*gffi(WiLrtt, mtfl . 

1. 2, 2-fF77PPt^^Kl, 1. 2. 2- 
f F77PP7'Pb;l/) x— 1. 1, 2, 2-f- 
F77PPt^^K+^l/x-fiK ;f*££x^u> 
yya-^d, 1. 2, 2-f F77PP7*W) 
x-^Mk ^+1fx^u>^y ( l , l, 2. 

2, 3. 3-^1f7PP^>W) x-f^k ;fr;7# 
ypfc*U>yy p-;U^ ( 1, 1, 2, 2-f*h^^P 
p>^^;i/) x-f-ju, ^+if^Pt:u>^y 

(1, 1, 2, 2. 3, 3 -^jrWUWO^to) x 
-t"^, a'-7PP Ff ^X;^>it F y)A, 
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1, 1, 2. 2, 8, 8, 9, 9, 10, 10-7**7:7 
anFf t *;>, 1. l. 2, 2. 3, 3 -"v+U-^nu 
7 r *7>, N- [3 - (^^-^;u*n*^^>^;i/*>r 
$ F) ynbVU] -N, N '-S>y^;U-N-*7;U^ 

& < <!: &{5Jft;fr CDSPft *C ^ )l* a T)l>*)\, £ fcfct ? 
77^F142D 4 0F172. HF 17 3, IbJFI 

8 3 m± x ^B*^>+ft^x^ (m m) . *yh 

•^EF30 1, HU3 0 3, IU3 5 2 (•rttSfbtt 
«*) »K 7D7-KFC-430, [^JFC-43 1 
(ttS^'J-XA 7tt#-FAG7 1 

0, 1f-^n>S-382, KJSC - 1 0 1 . fsJSC - 
102, RJSC-103, HSC-104. gJSC-1 20 
0 5, BSC - 1 0 6 (*BWF (») St) , BM- 1 0 
0 0, BM-1 100 (tsn(tt)«) , NBX-15 

IB^#:77 *^F 1 7 2, BM- 1 0 00, BM-1 1 
0 0, NBX- 1 5#«fCC#*01>. S>y^->^M 
rSttfrJi LTte, m«SH7PA t SH2 1PA, S 
H3 0PA, ST94PA (C^TtifeKU • S^n-x 

Ctl6CD^rfe, ±IBSH2 8PA, SH3 0PA^ 30 
K#*tA*. ^mSHBW©«fl»tt. (A) (tg£ 
SD*4MWW^*) CC# LtiSO . 0 00 1^10 11 

spr&£ 0 cn6«iti**^tt2aeui*ra«Ftt:«ffl 

[0 04 2] is5>*y7V>#ffltLXte* m*.V£3 

- ^ »; ^$/p+^o t*;i/ h y h *^>7 3-r 
^yy^n^7"pf;l/ F 'jxFf»7>, 3- 

^p+i/^pfJM^^ F+^>^>, 1 

s-fnvfrh h*uu?> % 3-75 77 , Pb , jbh 

r Jxh + *»7> t 2 -75 y^Df;Uh F+i't' 

2 - 7 5 ^T'P h 'Jx F*^>7>, N- 
(2-75/xW -3-7$77'Ot%h i ;^h ; t : 
i^>^>, N— (2-75/xW) - 3-7^7'P 

h+^7^ 3 u-z K^otivb h yx f*^ 

S^>, N-xht^;l/^-3-7^^i3fJl/ 
F ! >M F+v'^X N-xFt^W^-3-7 
>y7'a«FyxFt^>7>, N - F 'Jxh+^y 50 
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y;b^pf ;uh yx^u> h yr^>, N-FyxF* 
t^>y;u:/pfcfju f yx^i/> f yr 1 o - F y 
^ F*>->yji/- i , 4. 7- f ynfr^x io- 
hyxh+^y^- i, 4. 7 - f yrifT^x g 
- h yy h*^^y;u-3. 6 -^TiJVx^uT-fe^- 

F, 9-Fyxht^>y;l/-3, 6 -S?71f yxjur 
■fey-- K N-<>^;i/-3-7^7 , ak^h yy F 
*->^> k N-^>^-3-7^77"Pb , ;l/hyx 
b^i-'i/'y >, N-7i^l/-3-7^^Pt>F'J 
^h+^>7> v N-7xX / il/-3-7577'Dt , ;l'F 
yxh+^>7X N-tf* (^^->x^U» - 3 - 
75/7 , dt^hyyF^^>7X N-e* 

x^u>) - 3 - t ^ sy'u^ji f yxFt^^^i 

[0 043 ] ^^^;l/^SiJiLT« v Wttf-f 
"J^-*sMf-fF, a, a' fc^X (♦iff**,/ -f ;Ur« 
V>4 vy'u e;u^>-fe'>, ^ ^I/^-^+^- 
1, 1, 3, 3-f F^^^W^W+^tf 
#yx-F, fcf;M4 - t -:/*;t/V£n^^;l/) >>s 
-^t^*-**- F, l — >^a^*^;u- l 
^x^-^i/^f^yx- F, y-2-xh 

^*^;l/>^ + ^*7-;j<*- F, t -<^*ris)\ss* 
F, V* b*r7?)\"*~-**is 
i>Jj~-#*- F, ^ (3-^^JU-3-^ 

F, t -r/^JW*—***/* 
^J/^x- h s 2. 4-^ouo^^W : t 1 
■9"-f F\ t — ^+->;l/^-*+^kVN*u-F % t-^^ 
:t + ^fcV*U— F, 3. 5. 5-hy^^;I/^^ 

F\ ^^n^7i//>'-^+-y->r K, Z7~tu>()W*-** 
1. 1. 3, 3-r* F^y^;l/^^^^-* + 
^2-x^K^7x-F ( X^->x.^^/^-^^^ 
■Y F, 2, 5-^y^;l/-2. 5 (2 -x^;U^ 

1 ^Jbx^;b/^— **rU2 -xfiK^yx- 
h, t ^r^i^2 -x?;K^ifyx- 

h, t -y^7l/>'S-^+->2 -x^K+fyx- F 4 
m- b)l>*J)l'Tl' 1r'<>lf'()W*-**ir<{ F, ^c> 
!/-fiU/<— F, t -:/*;l/^--;f*Wv:7> 
U-F, t + 2 -^^^a 
•^+1f>, 1. 1 - bX ( t — ^>;l^-:t^>) - 
3, 3, 5 - h yyf;l/y^pA,^^> lt l-fcfx 

( t ^>^n-^+if> v 1,1- 

tr^ (t-^iU/'C-**^) -3, 3, 5-Fy^^ 

)lzs?U^*r-?>, 1, 1 -f ^ ( t -*7*^;Uv^-^ + 
f» ->^U-^*-y->, 2, 2-b* (4, 4~^-t- 
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bX ( t --fZ-jWi-zt+is) isWriils, t — ^+ 
^ws- 1 >f y y - h 4 t 

3, 3, 5 - h yy ^;l/^+tf^x- K t-^Jt^ 

(m- t-7*)W* 

-*=^>2 -x*;U^**/;l,* k t 

^^A^t+^>7x- k 2, 5-i?jt*)U- 
2, 5-1? (^>*/-fJU/'C-*4 a ^) -M^X t 
^A-*+^r-tef- k 2, 2-fcfX (t-^rt/ 
^-**5^> t -^Jl/A^t^^^yx- 

k n-^^;u-4, 4- b*x ( t -^jw^c-** 

AUU-h, 5P- t -t/^U^-tf+WV^U 
-k a, a' t?X ( t -t/^UK-aM^) 
Pt';K>t'> t ^ h\ 2, 5-^ 

y^;u-2, 5 ( t -^jut*-**^) ^*-y- 
>, t - 2 Jr-p J 5>-t-:/*\rt/ 

-f p-^>jr>t Fa/<-*+lf-f F* 
2, 5-^y^;U-2, 5-2^ (t-^J^-** 

F, t -^JU h Vjt*)i,isV)W*-*lry-J 
Fx 1, 1,3, 3-fh7^W^bFo^t 
F. £>>b Fp;W*t <Y F. t — **Zsfr 
b Fp;^*+H--f F, t -^^;Ub FO^-***-f 
Ks 2, 3-^*;!/-2, 3-!/7x^W>f% 

ftiooiiaiKW^ o. i^iomwj3Wff*o 

C4i6«l«*SC^3:2a«±*H«FCCfiBfflUr*> 

[0 0 44] F«;r«>ft^«f4br«, i, 

2-tfX (3. 3-V>J*J\sh VTV~)l) 

i. 3-trx (3, 3 -t?y*;u n/r-fe^^) 

1, 4-b*X(3. 3 - J/^^H/rfc Jb> ^< 

ex (3. 3 -isJT-ji h yr^ii/7x^ 

;U) x--r;k b'X (3, 

y£>, ex (3, 3-^^h»;r-fe^;i/ 
7 x X;b*>, tfX (3, 3-to* yr*fe* 
xjVy a F, 2, 2-bTX C4- (3. 

1, l, l, 3, 3, 3 -^V-yji^ay'a^iy^ 

2, 2-bX[4-(3. 3-W^H>rfc^7 
xy+t/) 7x^) ^o/O, 1, 3. 5-h'JX 

(3. 3 -SM*;l/h 'J7€^) *<>tf>, 2. 7- 
bX (3, 3-2o**MH* yr-tf-^) -9. 9-bX 

[4- (3, 3-i?jt*frhVTii-fr) 7^;H 7 

-M*U> % 2. 7-fcTX (3. 3-^^FVT^ 
;U) -9. 9-bX [ 3 ^;l/-4 - (3. 3 -is* 
yr-tf— iW 7x~;U] 7;M*U>, 2, 7 - b 
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X (3, 3 -isJ*)l>h VT-V—fr) -9, 9-fcTX 
[3-:7x~;l/-4- (3, 3-^^h'J7-fe^ 
^x-Jb] ^;U^u>, 2, 7-fcTX (3. 3-^ 

y^jbh yr*-iU) -9, 9 -fx [3-^a^ju 

-4- (3. 3-^^Hy7^;l/) 7*~)l] y 
;UtfU>, 2, 7-bX(3, 3-isj**Jlrb l/7«- 
JU) -9. 9-brx [3-^;u^a-4- (3. 3 
^^l/h';7fc;l/) :7JU:*u:>, 2, 7- 

b*X (3. 3-yy^n;7*-;W - 9, 9-bX 
10 [3, 5 -Zsy)\/*U-4 - (3, 3-^^F'J7 
7x-;H :7;M-u>, 2. 7-tTX (3. 3 
-^^Fy7^l/) -9, 9-ex[3-hy-7 
;U*oy^;l/-4- (3, 3-i>J*)lY VTV—Jl) 
y*-)l>] y)\,*U>tZ£&mvfhtiZ. Cft681« 

[0 04 5] C(DJ:5CC0rf#&ti4*IB5)!Ojaj3t«j© 
#*L<tt % 2-3 0Il%-C*9 t 

& x '>'J3>^;\ SiO^i^, S iN^x/^ 
i*<D»W(c^-rsi»«:«. Xb">n~k r«»& p 

£o c<D^(D^Ji«, l£«J®J5<bLr, 

0. 0 2-2. 5ymie, 211^81^0. 04 
Sirws/p, &^mi8 0-6 0 0°C|IS<D 

30 iBtt-c, a*. 5-2 4 0^fig[»nf»ori£*iT€>ci 

SFgWccTOb/cO, »Ettf 
h*2»«eB©i/y**«». nnctf. a*, o. 35 

-1. 2gr/cm 3 , »^O<«0. 4-1. U/c 
m 3 , $6CCjff$L< ttO. 5-1. 0g/cm 3 t?* 

mBRifiO. 35g/cm J *?SSr«, 
W5SS*(6TL/, —-ft. 1. 2g/cm 3 ^ffl^^iffi 
ttKflW^Wetitt^. $/c. *#H8C!>^y*3g|(B, 
B J Hffik: J:S*EfL»ffa9SCCfcl»r. 1 OnmHl© 

50 C»jACcmR«*L, mtf, M*127'C 1 2. 5a 
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25 26 
tm. 1 0 0%RH<DmiK.imfflfo&Ltcm£. tUm. * [0047] 

fflfflfiS^ccfflc^tiSfb-^ ( l ) ©^-h^r-o^*^ ©»SWK:^-r4)©-c*«5, ^(cifi&< 1 jMpSfaiBK: 
*^©^";*^M©jts^*(* > ffis. 2. i-i. £mmm<p(D$i&!j:&%te> mzommK). -en-e 

2. #£0<tt2. 1~1. 5, 3e.fC$fSD<«2. nasgp*jj:iy f a*%-c*sc<!:i&^Lr(,^ <> gfc, 
1~1. 6T*5„ SS©fF»*> ^©cfc^tCLrtf^^fc. 

[o 0 4 6 ] c<D£5icL-cmt>tiz>mM&mmz. m [oo48i m&mm 

tfrh. LSI, ->XfALSI. DRAM, SDRA - (GPC) (®Vrm. ttS, *tfcSL#J£) ^(CfcOS'J 
M. RDRAM, D-RDRAMftt'0¥«(*f^l «0/c„ : f^Wb^©^*^®^*. 

ra«fe#iis^x^ ^>d^^ h ^-c-jg, ¥m#m*<D»m mm^m&^o . 2 5%£&£j: 5tc, 1 0 mM©L i 
iixfi©^ra)i, £nisga«?©jira«fciiug. fg^ 9 ^ a. fttfcgwfjsg) «i*^?gtbfc 0 

^^©SSSK-^^^i'Wffiji^Wfflr^-S., * 

$lg : JRV- (ffc) tSE, GPC^^t^A GPC-8 0 20 

IV- (i) S, *5A A 1 p h a 5 0 0 0/3 0 0 0 

^fMb T-6 0 ^^TJU^-*- 
*+<J7ffi& : 1 0 mM©L i B r %;i£tfjt % 
*t'J Tj£M2& : lml/min 
tf^AjSg: 4 0°C 

[0049] ttmmm 

ffl^Wi5tif4?r^L, h7"U- l-±-C9 0"C-C3# 

ia, an^BSv 2 o o °cr 3 #ras«£S£*si v , s^k 

5 0 mT o r r ©MHT4 2 0 °C©«SM7 r 1 

iwpi&Ltc. m->-?>\s*mmni 00 kHz©ji$ 

8fc-C. SIM ■ ta-U? SSi, HPl 

64 5 1 Bm@*$J:tfHP4 2 8 4 A 3 >L C 

R * - * £fflt,>T C VffiK: J: 0 ^^)g©J:bg|^*afl 

[0050] rn.WMM.rn 

miMmzmifiL* h^u-h±-c9 o-c-e3# 
rs. gss^iim 2 0 0-CT3 #R««£se*g 0 , 3 *=> (t 

5 0mTo r r ©?l£JET4 2 0 °C©ffl@!:7 r 1 40 

B$raaffi=&^L/t„ 1 2 7'c. 2. 5 

a t m, 10 0 %RH<DmmK. 1 B*fiflSfcgL7'cf&. * ? 

h-7'u-hii oo-c-c5#iag«£&iiXi,/<:. com 
mmux, mu&ZTDsmm: mw&m, emd 

-WA 1 0 0 SS) *ffll>tffll/fc. M&ms. « 
Til^-CabS. -Tfcfc^, rc/sec. ©SMilST 
^jSa>£6 OO'CSTjPllOtTDS^* h^=&S'J^ 
U *©7 7^>h (M/Z= 1 8) ©giS*>64 0 
0*CS-C©ffi®*M/S5 0 0 n ^-© 

8 ^>^^';3>^x^±CC^L/cCVDftS i 50 



02 10*07 5 > h (M/Z =18) ©IS* 

wmt-cvx^. mmommit (mu/cvdss i 
02 > x?®.mmm-ffiotc. 

O : *£M©©Stt# C V D& S i O 2 JgfeJT. 

x : mmovmmtcvDms i 02 j®jS;iSo 

[0 05 1 ] &l£W 1 

53SMHr-'^7^';l'7 7X3{c, ^.Sx£y-jU4 7 0. 
9g. -/:*>£&*2 2 6. 5g<t2 5%*^b7-h^ 

y^;ur>^--?A*^i 7. 2gun, m— icm. 

grif h7Xh*S^>^>6 8. 6g©jg^*^JjnL 
fc. igiffi * 5 5 TKC« o fc * £ . 2 B$RBSIc;£*t fc„ 

c ©*§&«: 2 0 %ffim*mm 5 0 g &syjn 0 , +»mn 

a-^y^nt^x-moOg^Hi, •€■©!§. 
SO'CCxy^U-^-^rffl^r^K^rl 0% (^An 

>^© l 0 %y'a f u > if v n -;i^e y z?u t;n- f 
^?S1 0 g£8SJjnU SlS?S®«:^c 0 C©J:^{CL 
rff P>n/cffi^^©«tt#S«. 2 0. 9nm-C*o 

[0 05 2] ^6?92 

SSSIg-fe^-^^U^^X^K:, ^gx3?>'-;U4 7 0. 
9g. -f^>S»7K2 26. 5 gi2 5%7k^bf"h^ 
^^•;l/T>*x^A7k^ffil 7. 2g*A#a, ISj-CClS 
jfLfc. C©^?S(i:y?-;U h >;j< h*->ix^>44. 9 
gifh7ih+->y7>68. 6 g ©ig^* 2 NfM 
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(15) 

27 

afu>yj3-;l- ; ey7'af;Ux-f;l'4 0 0 g£fln 
-€•©&. 5 O'CODX^'^u-^-^c^r^* 1 

o tMUx-TMi,^ l o g fetsftiu &sm.<z>*ntc. 
c<D£>j icL-cnft>titcm-^im<Dmmmmit, 1 7 . 

9nmTi-3fc, 10 
[0 05 3] ^fiSW3 

A*M10. 4g*An. tcS^Ufc. t©ig?g 
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